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Understanding  the  characteristics  of  wall(-bounded)  turbulence — the  thin  flow  region  next  to  the 
wall  where  viscous  effects  dominate — is  the  key  to  understanding  the  drag  and  lift  forces  acting 
upon  solid  surfaces  moving  through  air  or  water,  such  as  aircraft  wings,  helicopter  blades,  and 
ship  hulls.  Yet  recent  studies  suggest  that  the  flow  in  the  inner  region  (i.e.,  the  viscous  sublayer 
and  buffer  layer)  actually  depends  upon  the  specific  type  of  wall  turbulence,  calling  into  question 
the  classic  “universal”  scaling  of  wall  turbulence. 

We  will  use  the  high-speed  lasers  and  camera  system  purchased  with  our  DURIP  grant  (detailed 
in  the  attached  table)  in  a  feasibility  study,  supported  by  a  STIR  grant  (66195EGII)  to  determine 
if  the  new  evanescent  wave-based  particle-tracking  velocimetry  (PTV)  technique  can  be  used  to 
visualize  a  “slice”  (with  dimensions  exceeding  500  wall  units)  of  the  viscous  sublayer  parallel  to 
(and  within  ~1.5  wall  units  of)  the  wall  in  fully-developed  turbulent  flow  through  a  1  mm  square 
“minichannel”  under  conditions  where  a  wall  unit  is  about  1  pm  at  a  spatial  resolution,  based  on 
the  particle  size,  of  0.5  wall  units. 

This  equipment  will  be  used  by  a  postdoctoral  researcher  who  is  currently  waiting  for  approval 
of  his  Optional  Practical  Training  by  the  US  Citizenship  and  Immigration  Service.  Since  this 
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these  funds. 


Project  # 
Contract  No. 


2506H00 

W91  INF-1 2-1 -0343 


Date  Acquired 

Description 

PO# 

Cost 

Charged  to  Award 

6/13/2014 

Digital  High-Speed  Intensified  Camera  System 

2500170157 

64,110.00 

64,110.00 

(Princeton  Instruments  PI-MAX4) 

8/27/2014 

Two  Q-switched  frequency-doubled  Nd:YAG  Laser  Systems 

2500189110 

36,585.00 

36,585.00 

(Spectra-Physics  Explorer  532-2Y) 

100,695.00 

100,695.00 

Equipment  Listing  for  2506H00_rev 


